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土壤总氮不同群落间和不同月份间均没有显著差异；除 2011 年 4 月互花米草群
落（560.83±380.06 mg N m-2）明显高于桐花树群落（255.60±58.60 mg N m-2）
外，铵态氮库互花米草群落与桐花树群落均无明显差异，两个群落的铵态氮库在
1 月最低（互花米草群落 37.72±11.10 mg N m-2，桐花树群落 19.51±23.61 mg N 
m
-2），10 月最高（互花米草群落 735.67±189.44 mg N m-2，桐花树群落 755.71
±100.34 mg N m-2），约为 1 月份的 26 倍；两个群落的硝态氮库四次采样结果均
没有显著差异，但库容随时间变化规律与铵态氮库不同，1 月份最低（互花米草
群落 39.16±11.18 mg N m-2，桐花树群落 40.01±13.93 mg N m-2），4 月（互花米
草群落 233.46±107.99 mg N m-2，桐花树群落 260.45±94.11 mg N m-2）和 7 月（互
花米草群落 165.46±177.85 mg N m-2，桐花树群落 177.31±124.73 mg N m-2）含
量较高，10 月又下降至同 1 月份相同水平；除 1 月份外，两个群落的铵态氮库
都明显高于硝态氮库，尤其 10 月份，铵态氮库约为硝态氮库的 18 倍；互花米草
















40.54 mg N m
-2
t
-1和 39.80±13.65 mg N m-2t-1，相互间均没有显著差异，净硝化作








（1591.5±309.6 g m-2），约为其 2 倍，互花米草地下部分（地下根状茎+根）生
产力（4192.7±2036.6 g m-2）同样显著高于桐花树地下部分（1591.5±309.6 g m-2）；






（239.05±359.16 mg N m-2）显著高于桐花树群落（98.84±88.67 mg N m-2），互
花米草群落硝态氮、盐度、pH 和含水率等土壤性质的异质性均小于桐花树群落；
互花米草群落中具有明显的铵态氮热点，其中最高点铵态氮浓度（2354.4 mg N 
m




























Biological invasion is concerned by countries all over the world, because it not 
only threatens biodiversity of native ecosystems, but also affects physical properties 
and processes of invaded ecosystems potentially. Despite material input to coastal 
wetland is sufficient, primary productivity of mangrove ecosystems is still limited by 
nitrogen. In nitrogen limited environment, nitrogen use strategy is a key factor 
determining the outcome of competition among species. Except for Hainan province, 
all the mangroves distribution areas in China are invaded by Spartina alterniflora, 
which may affect structure and functions of mangroves ecosystems. Little research 
has been done on the impacts of S. alterniflora invasion on nitrogen cycling in 
mangrove wetlands,Focusing on S. alterniflora and Aegiceras corniculatum 
communities in Zhangjiangkou Mangrove National Nature Reserve in Fujian province, 
we investigated and compared the soil nitrogen pool, soil nitrogen availibility and 
total plant nitrogen pools to evaluate possible impact of S. alterniflora invasion on 
mangrove nitrogen cycling, and evaluated the heterogenity of soil properties and how 
S. alterniflora receive extra nitrogen through ecosystem engineer effect. The main 
results and conclusions are summarized as follow: 
1. S. alterniflora hadn’t changed the soil total nitrogen pool, inorganic nitrogen 
pool and nitrogen mineralization. There was no difference of soil total nitrogen 
between the two comminities and seasons. There was no difference on ammonia pool 
between S. alterniflora and A. corniculatum except in April of 2011(560.83±380.06 
mg N m
-2 
for S. alterniflora, 255.60±58.60 mg N m-2 for A. corniculatum). The 
ammonia pool was lowest in January (S. alterniflora: 37.72±11.10 mg N m-2, A. 
corniculatum: 19.51±23.61 mg N m-2), highest in October (S. alterniflora: 735.67±
189.44 mg N m
-2
, A. corniculatum: 755.71±100.34 mg N m-2), which was about 26 
times higher than January. There was no difference on soil nitrate pool between S. 
















pool: lowest in January (S. alterniflora: 39.16±11.18 mg N m-2, A. corniculatum: 
40.01±13.93 mg N m-2), it was higher in April (S. alterniflora: 233.46±107.99 mg 
N m
-2
, A. corniculatum: 260.45±94.11 mg N m-2) and in July (S. alterniflora: 165.46
±177.85 mg N m-2, A. corniculatum: 177.31±124.73 mg N m-2), it went back down 
in October. Soil ammonia pool in both communities were higher than nitrate during 
the year besides January, especially in October, soil ammonia pool was 18 times 
higher than soil nitrate pool. The net ammonification rates of S. alterniflora, A. 
corniculatum and mudflat were 30.53±17.70 mg N m-2t-1、37.03±40.54 mg N m-2t-1
和 39.80±13.65 mg N m-2t-1, there was no difference between them. The net 
nitrification rates were -0.17±0.13 mg N m-2t-1，-0.05±0.61 mg N m-2t-1和-3.50±




, no difference between them also. Ammoniafication was the main 
process of soil nitrogen mineralization with no net nitrification but a little 
denitrification instead. 
2. The biomass accumulation rate of S. alterniflora was much higher than A. 
corniculatum. The aboveground productivity of S. alterniflora (3562.0±672.5 g 
m
-2
)was significantly higher than that of A. corniculatum (1591.5±309.6 g m-2), 
about twice higher; the belowground productivity of S. alterniflora (4192.7±2036.6 
g m
-2
) also significantly higher than that of A. corniculatum (1591.5±309.6 g m-2); 
the annual nitrogen demand of S. alterniflora (116.9±25.5 g m-2)was as 4 times as A. 
corniculatum (28.8±5.6 g m-2). The results above suggested that the invasion of S. 
alterniflora haven’t impacted the soil nitrogen pool and soil nitrogen mineralization 
rate. However, S. alterniflora needed much more nitrogen than A. corniculatum, 
which implied S. alterniflora needed extra nitrogen. 
3. The soil ammonia pool of S. alterniflora (239.05±359.16 mg N m-2) was 
higher than that of A. corniculatum (98.84±88.67 mg N m-2), the heterogenity of 
nitrate , salinity, pH and water content were all smaller than those of A. corniculatum; 
there was ammonia hotspots in S. alterniflora, the highest one (2354.4 mg N m
-2
) was 
as 10 times as the mean (239.05±359.16 mg N m-2). The ecosystem engineer effects 
of S. alterniflora might explain the above results: roots of S. alterniflora in the surface 
















shoot density changed the microtopography intercepting labile matter such as house 
refuse, small animal body (crabs, clams, fish etc.) , mangrove seedlings etc. to form 
ammonia hotspots, which might be one of the important extra nitrogen sources. 
    In summary, S. alterniflora invasion hadn’t changed the soil nitrogen pool and 
nitrogen availability of mangrove ecosystem at Zhangjiang estuary, but its annual 
nitrogen demand was much higher than A. corniculatum. Therefore, S. alterniflora 
must have extra nitrogen source to support its high biomass accumulation. The 
hotspots found in S. alterniflora might be one of the important extra nitrogen 
sources. 
Key words：Spartina alterniflora; mangrove; biological invasion; nitrogen cycling; 
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